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Figure l.--Drawing depicting structure and terminology.
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Figure 4-49--Photographs of larval Tanytarsini showing the
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ERRATA
Please make the following corrections.

PAGE
8- replace the caption with the one attached.
12-in the genus Micropsectra, the word "tubercle" should come after the
word "antennal" under "Distinctive Characteristics". The word "opposite"
should come after the word "petioles" under "Lauterborn organs®

16-Stempellina. The second two sentences in the paragraph which describes
the mentum refer to the larval mandible.

12-the AR of Micropsectra is 1.6-2.3.

23-in figure 25, the center tooth of the mentum really is clear.

24-2nd half of couplet 4. Delete "larger" and insert "smaller!

28-add "on inner shoulder" after "serrations" in paragraph on mandible.

30- delete the "u" in the word "many" under "Premandible"

32- Nimbocera.2nd line of "Species" paragraph. Add the word "tubercle"
after "antennal! By the way, this is N. pinderi. See also figure 1
and front cover.

35- the ARs are not in microns.

36- figure 49 is a 3rd instar.

37- T.(S.) coffmani.Insert "posterior" before "parapod" in sentence on body.
T.(nr.S.) sp. 1. Line 4. Change it to"unicolorous"

34.insert "nr." after "T." on line 4.

Figure 3.--Antennae. a,Kimbocera; b,Micropsectra; c,Constempellina;
d,Lenziella; e,Stempellina; f,Tanytarsus n. subgenus "A";
g,Zavrelia; h,Paratanytarsus; i,Stempellinella;
j,Cladotanytarsus; k,Rheotanytarsus; 1,Micropsectra sp. 5.
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A GENERIC GUIDE TO THE LARVAE OF THE NEARCTIC TANYTARSINI
(CHIRONOMIDAE: DIPTERA).

by
John W, Steiner, Jan Stephen Doughman, and Craig R. Moore
ABSTRACT

Larvae of the tribe Tanytaersini occur in nearly every aquatic habitat in North
America where they act as primary consumers in the food chain. This new
taxonomic guide overcomes some deficiencies in existing keys to this tribe and
the reviewed and updated taxonomy enables identification of the larvae that may
be useful as ecological indicators. Over 2,000 specimens from 26 states were
examined, identified and measured in this study. The following genera were in-
cluded: Stempellinella, Zavrelia, Stempellina, Constempellina, Corynocera,
Cladotanytarsus, Paratanytarsus, Rheotanytarsus, Micropsectra, Lauterbornia,
Nimbocera, Tanytarsus and Neozavrelia. Photographs illustrate mature larvae of
these genera with the exception of Zavrelia and Neozavrelia which are not known
to exist in North America. The morphological data, which are summarized in a
table of distinctive characteristics and the dichotomous key, enable
identification to genus. Notes on range, habitat and food preference are
included, and species identifications are presented where applicable.

INTRODUCTION

The larvae of the various species of the tribe Tanytarsini occur in nearly
every aquatic habitat throughout North America. Tanytarsini are important
in profundal zones of lakes at latitudes of 45° - 65°, both north and
south. They appear to be most abundant in southern lentic littoral
substrates, but our data from Alaska indicate that even cold clear arctic
streams can support diverse populations. Micropsectra, Lauterbornia and
Tanytarsus species are important in classical lake typology (Saether
1979).

Van der Wulp (1874) erected the genus Tanytarsus which included the now
separate genera Endochironomus, Stictochironomus, Phaenopsectra and
others. Various authors have since split, lumped, resplit and relumped the
many species into a bewildering variety of genera and subgenera.

Johannsen (1937) and Roback (1957) provided keys to many of the species in
this tribe, but little has appeared since then. The nomenclature in this
text will follow that of Coffman (1978) with several additioms.

This guide was prepared with the indirect assistance of Geological Survey
field biologists from throughout the United States. It was they who
collected the benthos samples and provided the habitat data which form the
base for this report., Dr, Samuel Mozley of North Carolina State
University at Raleigh provided critical review of this manuscript. He
made many suggestions and corrections to the original and we are indebted
to Dr. Mozley for his patient help. We are grateful to Drs. D. R. Oliver
and M. E. Roussel of the Biosystematics Research Institute, Research
Branch, Agriculture Canada for providing us with specimens of Corynocera
and Lauterbornia. Thanks also go to David Lenat of the North Carolina




Department of Natural Resources for specimens of Micropsectra sp. 5. Drs.
W. P. Coffmann, W. M. Beck, J. E. Sublette and S. S. Roback are thanked
for their valuable communications. Mr. Broughton A. Caldwell loaned us
many of the hard-to-find references. Mr. Rene Garcia identified the gut
content algae and Ms Linda Lif collected specimens for us. Mrs. Dolores
Stegg patiently typed the manuscript through its many changes.

SPECIES

The species and species groups of the tribe Tanytarsini are poorly
understood and even more poorly described. It is likely that several of
the larvae described here do not correspond to adults that carry the same
name. In most cases, the species are designated by numbers. An attempt
has been made to keep our numerical designations consistent with those of
other authors (Oliver and others, 1978, Roback 1957). Some of the
"species" may actually be species groups. See table 1 for a listing of
probable number of species for each genus. These "probable numbers" are
based on literature search, communications with other scientists and on a
study of the specimens of the U.S. Geological Survey collection. It
should be realized that there may be many described species within a genus
based on the adults. However, the larvae of these species may be
indistinguishable. A good example is Rheotanytarsus. Coffman (1976)
places this genus in category "B" 6-19 species. We have been able to find
only two distinct larvae types.

The key to genera uses the traditionmal separative characters (see Oliver
and others, 1978, Johanasen, 1937 and Roback, 1957) to distinguish
Micropsectra from Tanytarsus. This distinction may or may not be
accurate. There are at least 30 (probably 50 or more) nearctic species of
these genera, and the spurs of the antennal tubercles show considerable
variation. In Tanytarsus nr. curticornis (fig. 47) the spur is very long
and curving. It should be emphasized that the identifications made here
are based on existing larval descriptions. These designations will most
likely change with future research.

DISTRIBUTION

The U.S Geological Survey National Water Quality Laboratory in Doraville,
Georgia is the receiving site for benthos samples from Survey district
offices throughout the United States. Because the various district
offices study a wide variety of streams, rivers and lakes, the samples
received reflect a similar variety of aquatic habitats. In the calendar
year 1979, samples were analyzed from Alaska rivers, Florida canals and
Ohio lakes. Stream samples came from Alabama, Utah, North Dakota,
Pennsylvania, Arkansas, and even Puerto Rico. It should be emphasized
that the vast majority of these samples are collected from lotic habitats.
Additional samples from lentic habitats were collected for this project in
coastal and piedmont Georgia. We have found that occasionally, a single
tanytarsinid genus can make up as much as 75 percent of the total number
of organisms in one stream sample. When numerical dominance of this
magnitude occurs, the genera Rheotanytarsus, Micropsectra, Tanytarsus and
Paratanytarsus are usually the taxa involved.




To date, the USGS National Water Quality Laboratory has processed over
1,000 benthic samples from all over the United States. The genera

Nimbocera, Corynocera, Lenziella, Lauterbornia, and Tanytarsus n. subgenus
A" have not been found in any of these samples.

METHODS

Tanytarsinid larvae were mounted in CMCP-10R according to the method
described in Beck (1976). The pictures were taken with a ZeissR Universal

Scope and an OlympusR temperature corrected 35 mm camera, using Kodak
Plus-X PanR film 1/,

1 / Reference to trade names, commercial products, manufacturers, and

distributors in this manual does not constitute indorsement by the
Geological Survey nor recommendation for use.



NOTES ON MOUNTING

There are two important considerations when mounting tanytarsinid larvae.
If a large number of larvae is available, some should be mounted with the
dorsal head surface up. In many of the genera, the antennal tubercle
spurs or the fronto-clypeal setae are the most important taxonomic
characters. These are most easily observed when the dorsal surface is not
obscured by the rest of the head.

Most of our mounted specimens are rather nicely flattened out and the most
important characteristics are visible., This was accomplished by using a
spring-loaded oil immersion lens as a press. The specimen can be observed
as the fine adjustment is cranked down and the pressure can be stopped if
the head begins to split. The glass of the lens does not contact the
coverslip, and so is not damaged. To date, no coverslips have been
cracked by this process. With small specimens, a few second's gentle
pressure results in a good permanent mount. With larger heads, as in the
Chironomini, several minutes pressure is often required. The measurements
and ratios presented here were taken from these very flattened specimens,
Figure 1 was drawn from such a specimen and so the relative position of
some of the characters is not as it would be in a live larva. Because the
mandibles oppose the mentum more than each other, some of the species are
difficult to flatten evenly.

STRUCTURE AND TERMINOLOGY

Color: The larvae from quiet waters are usually red or pink. Those
species found in lotic habitats may be white or brown. The head is yellow
to dark brown and the posterior is edged in black. Some species have
gular areas that are darker than the rest of the head.

Eyespots: Nearly all species have 2 eyespots. The upper is usually
larger and directly dorsal to the lower.

Mentum: Most species have 9, 11, or 13 teeth, always an odd number. The
center tooth is usually lighter in color than the laterals.

Ventromental plates: In the Tanytarsus group, they are long and curved
slightly They are vertically striate and meet or nearly meet at the
midline. In the Zavrelia group the plates are widely separated as in some
Chironomini,

Mandibles: Most species have 4 or 5 teeth, The apical is large and dark.
There are 2 or 3 dark laterals and at least 1 smaller distadentis which is
often lighter in color. In some species, there is also a small internal
tooth. Older instars may have worn madibles that appear to have only 1
tooth (Rheotanytarsus). The subdental seta is long, thin, and extends
past the apex of the mandible. There is a mandibular pecten which may
have some of the outer filaments produced into clear yellow spines.

Premandibles: These are long and usually clear. They may be bifid,
trifid or end in as many as 5 blades.
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Figure 1.--Structure and terminology. Ventral view of the head capsule of
a typical larval tanytarsinid.
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Figure 2.--Structure and terminology. a, Antennae (Corynocera); b, Mandible
(Micropsectra); ¢, Palatal surface of labrum (Cladotanytarsus);
d, Mentum (Tanytarsus); and e, Mentum (Stempellinella).




Epipharyngeal area: The pecten epipharyngis may consist of simple, lobed,
pectinate or plumose teeth. The SI is long and featherlike.

Antennae: The antennae provide the most important taxonomic character in the
tribe. In this text, the basal segment will be designated as I, the second
segment as II and so on. Segment I is curved and is usually longer than the
other segments combined. There is an antennal seta at about the middle of I,
and a blade at the apex. The ring organ is typically at or near the base of
I. There is a pair of Lauterborn organs on II., The antennae are mounted on
tubercles that are typically longer than wide. In the text, R refers to the
ratio of segment lengths. AR is the length of I divided by the combined
lengths of II through V. All our specimens have 5 segments except Nimbocera
which has a supernumerary segment at the base of II (fig. 3a). Unless
otherwise noted, the antennal ratios are expressed as means based on at least
4 specimens. Each unit is equal to 1 micrometer.

Body: Plumose setae are usually present at the posterior lateral angles of
segments 2 through 6. The claws of the posterior parapods are arranged in a
horseshoe shape. There are 2 pairs of anal tubles and a pair of procerci,
each with 6 to 10 setae. The larvae typically construct a case out of silk
and plant debris.

Detailed descriptions of characteristics that are unique to the various genera
(key characteristics) are given. If there is nothing distinctive about a part
of the anatomy, it is not described.



Figure 3.--Antennae. a, Nimbocera; b, Micropsectra; c, Constempellina; d,

Lenziella: e, Stempellina; f, Tanytarsus;, n, subgenus "A:; g,
Zavrelia: h, Paratanytarsus; 8, Stempellinella; j,
Cladotanytarsus; k, Rheotanytarsus; and i, Micropsectra sp.5.




2. (D

3. (2)

4. (2)

5. (1)

6. (6)

7. (6)

8. (7)

9. (6)

10.(9)

KEY TO THE GENERA OF LARVAL TANYTARSINI

Ventromental plates touch or nearly touch at midline (fig. 2d)......

Group TanytarsuS..... 5

Ventromental plates widely separated (fig. 2e).Group Zavrelia...

Lauterborn organs alternate at base and apex of segment II (fig. 3g).3
Lauterborn organs opposite at apex of segment II (fig. 3¢)evevevseces &

Distal Lauterborn organ inserted supapically on segment II (fig. 3g).
IT about equal to IIT + IV..cesceossscnncnssnnsssssssssassse Zavrelia
Distal Lauterborn organ inserted at apex of segment II (fig. 31i).II
longer than ITI + IV.ieeeeesosoeccscoscsasssncnnnnns Stempellinella

Apical projection of antennal tubercle simple (fig. 3c) Constempellina
Apical projection of antennal tubercle palmate (fig. 3e).. Stempellina

Mentum with 3 broad teeth (fig. 13)........ccve0veueeenee.. Corynocera
Mentum with at least 7 teeth (fig. 15).cceccesccccscsscsssccsscssncesh

Petiole of Lauterborn organ shorter than combined length of the

last 3 antennal segments or absent (figs. 3h, 3k)...eesevevscesessess?
Petiole of Lauterborn organ much longer than the combined length

of the last 3 antennal segments (fig. 3b).ueciceceecccsccacsncnnscseesd

Petiole of Lauterborn at least 1.5 times the length of the tiny
lauterborn organ. Ventromental plates usually sharply downturned
distally (figs. 3K, 17)ecececceceesescscnsescescscssasnasssossnassasll
Petiole of Lauterborn organ equal to or shorter than

lauterborn organ (figs. 3h, 3j)ceseeccscessescssssssscsssscscsssnssssd

Lauterborn organs large, leaflike and about as long as their petioles
(fig. 21). Teeth of pecten epipharyngis pectinate (fig. 2¢) ........
cesecsrsessesesssenssssessssssssssssssassensssssssss GCladotanytarsus¥
Lauterborn organs smaller, rounded and sessile or nearly so. (fig. 3h)
Teeth of pecten epipharyngis simple (fig. 25).......... Paratanytarsus

Antennal tubercle with a spurlike apical projection (fig. 3b).....cc...
e ssssecescsasssssessssssesssesssenssssesssesnssssssssss Micropsectra¥*
Antennal tubercle apically blunt (fig. 2a) or with a long curving

projection (fig. 47) tueeieceeescescescosesscssccscssssnssssssnssaasll

Petiole of lauterborn organ annulated (fig. 3a) .......... Nimbocera
Petiole of lauterborn organ smooth (fig. 2a).............. Tanytarsus




11.(7) Center tooth of mentum nearly even with first laterals (fig. 49).
Pectin epipharyngis composed of three separate teeth......ceeseeveen.
cesecccsanrassrsesrasasassacaccesanssassssasss Tanytarsus (Sublettea)

- Center tooth of mentum higher than first laterals (fig. 15). Pecten
epipharyngis composed of a single pectinate comb...... Rheotanytarsus

* Lenziella will key here
*%* Lauterbornia will key here,

Modified from Oliver and others
(1978), Roback (1957) and
Chernovskii (1949).
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GENERIC DESCRIPTIONS

Stempellinella (Brundin)

A common European genus, Stempellinella is fairly unusual in United States
Waters. 1In temperate regions, the larvae are most likely to be found in
creeks and rivers. In arctic lakes, they are often abundant. We have
specimens from Alabama, Arkansas, Colorado, Missouri and New Jersey.

Mentum: 13 sharp teeth with the center slightly lighter in color. First
laterals slightly adpressed to center.

Ventromental plates: Widely separate and crescent shaped. Striae radiate,
not reaching anterior edge. Pointed medially.

Mandible: All teeth brown. Not distinctive.
Premandible: Thin, clear and trifid.
Frontoclypeus: With 2 robust setae that are simple or bifid.

Pecten epipharyngis: Our specimens appear to have 5 blades. The center 3
are simple while the outer pair are pectinate.

Antennae R: sp. 1: 70:37:12:10:3 AR: O
sp. 2: 55:40:10:10:5 0.

-l.o
-0.9
Blade at apex of curved segment I is as long as II through V combined.

III and IV are about equal. Lauterborn organs are large, alternate at
base and apex of II. Petiole of distal organ is inserted at the apex of II
and is as large as the organ. Petiole of lower organ is much shorter. The
tubercles are apically diagonal and originate near the rear of the dorsal
surface of the head.

Procercus: 4 large and 2 short anal setae, all light colored.
Similar genus: Zavrelia
Ecology: Creeks and rivers, construct sand/detritus cases. Achnanthes,
sediment diatoms and detritus found in guts.
KEY TO THE GENERA OF LARVAL STEMPELLINELLA

1. Frontoclypeal setae bifid (fig. 5).cciieceiiiecceieaceaaneaes S.sp.l
- Frontoclypeal setae simple (fig. 4).iiiiiiiieeeniineianaanees S.5p.2
S. sp.l corresponds to Stempellinella sp.l in Oliver and others (1978) and is
apparently unnamed. The antennal tubercle is large and has a long, curving
projection that originates posterior to the apex. S. sp.2 corresponds
closely to Stempellinella minor (Edw.) as described by Brundin (1948).
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Figure 50.--Tanytarsus (nr. Sublettea) sp.l Prospect Creek at Alaska
pipeline. a, mandible; b, antenna; and ¢, mentum. The mentum is
42 ym wide.

Figure 51.--Neozavrelia luteola. a, antennae; and b, mentum and ventromental

plates. (Redrawn from Thienemann 1942).
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